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1
AUTOMATIC TRANSMISSION DEVICE FOR
AUTOMOBILE

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a divisional of U.S. application Ser. No.
13/057,422, filed on Feb. 3, 2011, and is based upon and
claims the benefit of priority to International Application No.
PCT/IP2009/058332, filed on Apr. 28, 2009. The entire con-
tents of each of documents are incorporated herein by refer-
ence.

TECHNICAL FIELD

The present invention relates to oil passage structures of a
chain-driven oil pump applied to automatic transmission
devices for automobiles.

BACKGROUND ART

Generally, automatic transmission devices for automo-
biles, which include automatic transmissions and stepless
transmissions for vehicles, include, as components that con-
stitutes a gear shift mechanism or other components, torque
transmission mechanisms such as various types of rotational
axis and gears, and are configured such that the gear ratio is
changed depending on the path through which the torque is
transmitted through some of such torque transmission mecha-
nisms. An oil pump is provided for generating hydraulic
pressure for driving these mechanisms to change the gearshift
ratio or for the purpose of lubrication.

The mechanism proposed in Patent Literature 1 can be
given as a typical example of the mechanism for driving an oil
pump that is applied to an automatic transmission device in
which an oil pump as described above is arranged on an axis
different from an input shaft.

In the oil pump drive mechanism disclosed in Patent Lit-
erature 1, a drive sprocket provided in the outer peripheral
portion of a torque converter sleeve and a driven sprocket
provided in the oil pump are linked with a chain, thereby
driving the oil pump with the drive force of the engine. Since
a torque converter cover expands due to an increase in the oil
temperature or hydraulic pressure in the torque converter, the
torque converter sleeve is required to be movable to some
extent in the axis direction. Therefore, the outer periphery
surface of the torque converter sleeve and the inner periphery
surface of the drive sprocket are fitted to each other so as to be
respectively movable in the axis direction, the drive sprocket
is axially supported, and the drive force is transmitted while
allowing the movement thereof in the axial direction.

Also in Patent Literature 2, an oil pump drive mechanism
that can improve durability and prevent noise is proposed.

With the technique disclosed in Patent Literature 2, in an
oil pump drive mechanism in which an oil pump is arranged
in a position separated from the rotational axis of the torque
converter in the radial direction thereof, and a first sprocket
that rotates about the rotational axis and a second sprocket
that drives the oil pump are linked with a chain, a first cylinder
portion is formed that is on the outer periphery of the rota-
tional axis of the torque converter, is driven integrally with the
input side of the torque converter, and is fitted into the first
sprocket, and a second cylinder portion as a fixed member is
formed onthe inner periphery of the first cylinder portion, and
a first bearing that supports the first cylinder portion to the
second cylinder portion and a second bearing that supports
the first sprocket to the second cylinder portion are provided.
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Furthermore in Patent Literature 3, an oil pump drive
mechanism for an automatic transmission is proposed that
can reduce friction caused by the rotation of the sprocket,
while restraining attachment backlash of the sprocket.

In the technique disclosed in Patent Literature 3, in the oil
pump drive mechanism of automatic transmission that drives
an oil pump arranged in a position separated from the rotation
center axis of the torque converter in the radial direction
thereof, the first sprocket is supported to the torque converter
housing so as to be freely rotatable, by a first bearing loaded
in the radial direction and a second bearing loaded in the
thrust direction, a sealing is provided for achieving liquid-
tightness between the first sprocket and the cover, and thrust
force toward the second bearing is applied to the first sprocket
with the use of the hydraulic pressure supplied to the oil
chamber formed between the first sprocket and the cover.

CITATION LIST
Patent Literature

[PTL 1]
JP 2003-156130A
[PTL 2]

JP 2005-325979A
[PTL 3]

JP 2006-64009A

SUMMARY OF INVENTION
Technical Problem

Incidentally, in the technique disclosed in Patent Literature
2 and 3, there are only two lines of oil passage for supplying
oil from a center support to the torque converter, a first oil
passage for supplying oil to the torque converter through the
inside of the input shaft, and a second oil passage for supply-
ing oil to the torque converter through the space defined by the
outer periphery surface of the input shaft and the inner periph-
ery surface of the stator shaft. Accordingly, so-called flex
lock-up cannot be utilized to a maximum extent.

Moreover, in the technique disclosed in Patent Literature 2
and 3, the stated first and second oil passages are provided on
the inner diameter side of the drive sprocket. For this reason,
the diameters of the drive sprocket and the driven sprocket are
increased, which is disadvantageous in terms of mounting,
weight and cost of the automatic transmission device. In
addition, since the diameters of the seal ring and the bearing
provided in the sprocket are increased, torque loss is large.

The present invention has been achieved in view of such
conditions, and aims at providing an oil passage structure of
the chain-driven oil pump that enables using the flex lock-up
to a maximum extent and reducing the diameter of the
sprocket.

Solution to Problem

In order to achieve the above aim, an oil passage structure
of a chain-driven oil pump of the present invention is appli-
cable to an automatic transmission device for an automobile
in which a torque converter is accommodated in a torque
converter housing, and a stator is attached to a stator shaft via
a one-way clutch, includes a chain system that, on the torque
converter side of a center support, transmits via a chain drive
force that has been transmitted to a drive sprocket to a driven
sprocket placed in a position separated from the rotational
center of the drive sprocket in a radial direction thereof, an oil
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pump being driven via the chain system, and an oil passage
for supplying oil to the torque converter by bypassing the
drive sprocket. In the structure, the oil passage is provided in
a position on the outer periphery side of the drive sprocket
where the oil passage does not interfere with the operation of
the chain.

With the above configuration, since an oil passage for
supplying oil to the torque converter by bypassing the drive
sprocket is provided, it is possible to use the flex lock-up to a
maximum extent. This is because while the heat amount
generated in the torque converter increases at the time of the
flex lock-up, since fuel-cut control and slip control are carried
out in combination, the above oil passage serves as a lubrica-
tion oil passage for suppressing heat generation in the torque
converter.

The above-described oil passage structure of the chain-
driven oil pump further includes thrust force application
means for applying a thrust force toward the drive sprocket
with the use of hydraulic pressure supplied from the oil pas-
sage.

With the above configuration, a thrust force toward the
drive sprocket is applied due to the hydraulic pressure sup-
plied through the oil passage for supplying oil to the torque
converter by bypassing the drive sprocket. Therefore, a seal
ring on the inner diameter side of the drive sprocket can be
eliminated, thereby reducing torque loss and enabling posi-
tioning of the drive sprocket.

Also, the above-described oil passage structure of the
chain-driven oil pump may include, in addition to the oil
passage, an oil passage for supplying oil to the torque con-
verter through the inside of an input shaft of the torque con-
verter and an oil passage for supplying oil to the torque
converter through a space defined by the outer periphery
surface of the input shaft and the inner periphery surface of
the stator shaft, thereby providing three lines of oil passages
as oil passages for supplying oil from the center support to the
torque converter.

As described above, even if three lines of oil passages for
supplying oil from the center support to the torque converter
are provided, namely, an oil passage for supplying oil to the
torque converter through the inside of the input shaft of the
torque converter, an oil passage for supplying oil to the torque
converter through the space defined by the outer periphery
surface of the input shaft and the inner periphery surface of
the stator shaft, and an oil passage for supplying oil to the
torque converter by bypassing the drive sprocket, the oil
passage for supplying oil to the torque converter by bypassing
the drive sprocket is provided in a position on the outer
periphery side of the drive sprocket where the passage does
not interfere with the operation of the chain as described
above, so the increase in the size of the drive sprocket and the
driven sprocket can be avoided.

With the configuration of the present invention, it is pos-
sible to cope with the case in which two lines of oil passages
for supplying oil from the central support to the torque con-
verter are provided. In such a case, the oil passage for sup-
plying oil to the torque converter by bypassing the drive
sprocket can be used in place of the passage for supplying oil
to the torque converter through the inside of the input shaft of
the torque converter or the oil passage for supplying oil to the
torque converter through the space defined by the outer
periphery surface of the input shaft and the inner periphery
surface of the stator shaft. In this manner, the passage for
supplying oil to the torque converter through the inside of the
input shaft of the torque converter or the oil passage for
supplying oil to the torque converter through the space
defined by the outer periphery surface of the input shaft and
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the inner periphery surface of the stator shaft can be elimi-
nated, thereby enabling size reduction.

Advantageous Effects of Invention

According to the present invention, it is possible to utilize
the flex lock-up to a maximum extent and also to reduce the
diameter of the sprocket.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a partial cross-sectional view illustrating a torque
converter of an automatic transmission device for automobile
to which an oil passage structure according to a first embodi-
ment of the present invention is applied, and an area in the
proximity of an oil pump drive mechanism.

FIG. 2 is an enlarged view of main portions of FIG. 1.

FIG. 3 is a diagram showing the state viewed from the
direction of arrow A in FIG. 1 in a simplified manner.

FIG. 4 is a cross-sectional and enlarged view of a torque
converter of an automatic transmission device for automobile
to which an oil passage structure according to a second
embodiment of the present invention is applied, and main
portions in the proximity of an oil pump drive mechanism.

FIG. 5 is a cross-sectional and enlarged view of a torque
converter of an automatic transmission device for automobile
to which an oil passage structure according to a first variation
is applied, and main portions in the proximity of an oil pump
drive mechanism.

FIG. 6 is a partial enlarged view showing the structure of a
second variation in a simplified manner.

DESCRIPTION OF EMBODIMENTS

The embodiments of the present invention will be
described in detail below, with reference to attached draw-
ings.

First Embodiment

Configuration

FIG. 1 is a partial cross-sectional view illustrating a torque
converter of an automatic transmission device for an automo-
bile to which an oil passage structure according to the first
embodiment of the present invention is applied, and the area
in the proximity of an oil pump drive mechanism. FIG. 2 is an
enlarged view of main portions of FIG. 1. FIG. 3 is a diagram
showing the state viewed from the direction of arrow A in
FIG. 1 in a simplified manner.

First, description is given with reference to FIG. 1. In FIG.
1, reference numeral 10 is an engine, and this engine 10 is
connected to a torque converter 12 and a gear shift mechanism
(not shown). Note that there is no limitation to the gear shift
mechanism, and a belt-type stepless gear shift mechanism or
stepped automatic gear shift mechanism, for example, may be
used as appropriate.

Reference numeral 14 is an oil pump. This oil pump 14 is
provided in a position displaced to the opposite side from the
engine 10 with respect to the torque converter 12, and sepa-
rated outwardly from the rotation center axis of the torque
converter 12 in the radial direction thereof.

As a form of connecting these components, a torque con-
verter housing 16 is attached to the output side of the engine
10. A transmission case 18 is attached to the output side of the
torque converter housing 16. The torque converter 12 is
accommodated in the torque converter housing 16. In the
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transmission case 18, the oil pump 14, planetary gears, clutch,
brake and the like (not shown) are accommodated.

The torque converter 12 includes a pump impeller 24 that is
driven by a crankshaft 22 of the engine 10, a turbine runner 28
that is linked to an input shaft 26 of the gear shift mechanism
in a state in which it opposes the pump impeller 24, a stator 30
provided between the pump impeller 24 and the turbine run-
ner 28, a one-way clutch 34 provided between the stator 30
and a stator shaft 32. A lock-up clutch piston 36 with dumper
is placed between the turbine runner 28 and an engine drive
plate 38.

More specifically, the engine drive plate 38 is connected
with bolts to the crankshaft 22 that outputs the drive force of
the engine 10. A link portion 40 is provided on the outer side
in the radial direction of the engine drive plate 38, and is
connected to a cover 42 (hereinafter referred to as a “torque
converter cover”) of the torque converter 12.

A pilot boss 44 is provided in a central axis portion on the
engine 10 side of the torque converter cover 42, and the torque
converter 12 is centered and axially supported with a bearing
hole 46 that is provided in the shaft center of the crankshaft
22. To the end portion of the torque converter cover 42 on the
opposite side to the engine 10, an impeller shell 48 is con-
nected by welding. A sleeve 50 of the torque converter 12
(hereinafter referred to as a “torque converter sleeve”) is
connected by welding to the inner periphery side of the impel-
ler shell 48, and extends towards the gear shift mechanism.

A drive sprocket 52 is fitted to the outer periphery of the
torque converter sleeve 50. This drive sprocket 52 supports a
bearing 106 so as to define the space to which the fitting
portion of the torque converter sleeve 23 is fitted in.

The pump impeller 24 is provided inside of the impeller
shell 48. The turbine runner 28 is placed on the engine 10 side
of'the impeller shell 48 that is opposite from the pump impel-
ler 24, with the exterior thereof being covered with a turbine
shell 53.

The inner peripheral portion of the turbine shell 53 is linked
to the input shaft 26 via a hub 54. The inner race of the
one-way clutch 34 that supports the stator 30 is spline-fitted to
the stator shaft 32, and needle bearings are provided respec-
tively on the side of the one-way clutch 34, between the
torque converter sleeve 50 and the one-way clutch 34, and
between a hub 54 of a turbine shell 20 and the one-way clutch
34.

A center support 56 is attached inside the transmission case
18 on the side where the transmission case 18 is joined to the
torque converter housing 16.

The center support 56 includes the stator shaft 32 inside of
which the input shaft 26 penetrates with a gap in the radial
direction and that supports the stator 30 on the outer periph-
eral portion extending to the engine 10 side via the one-way
clutch 34, a cylinder portion 58 that is formed integrally with
the stator shaft 32 and transfers/receives oil to/from a clutch
(not shown), and a flange portion 60 that extends outwardly in
the radial direction from the cylinder portion 58 and is pro-
vided inside with a plurality of oil passages for sending oil
from valves or the like.

The oil pump 14 is placed in a position that is separated
outwardly in the radial direction from the input shaft 26. The
oil pump 14 is driven by an oil pump drive shaft 62.

The oil pump drive shaft 62 protrudes toward the engine 10
from the oil pump 14, and a driven sprocket 64 is fitted to the
projection portion. This projection portion is supported by an
oil pump housing 20 via a bearing.

A chain 66 is wound around the drive sprocket 52 and the
driven sprocket 64 so that power transmission is possible. In
other words, in the present embodiment, a chain system is
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constituted by the drive sprocket 52, the driven sprocket 64
and the chain 66. On the side of the torque converter 12 of the
center support 56, a drive force transmitted to the drive
sprocket 52 is transmitted to the driven sprocket 64 placed in
aposition separated in the radial direction from the rotational
center of the drive sprocket 52 via the chain 66.

Note that the intake opening of the oil pump 14 can intake
oil through an oil strainer from the inside of an oil pan pro-
vided below the transmission case 18. Also, a valve body that
contains a control valve and the like is placed in the vicinity of
the oil pump 14, so that it is possible to transfer/receive oil
to/from a discharge opening of the oil pump 14 or an oil
passage of the center support 56 other than the above-de-
scribed oil passages.

Here, characteristic portions of the present embodiment
are described with reference to FIG. 2.

The present embodiment includes three lines of oil pas-
sages for supplying oil (ATF: automatic transmission fluid)
from the center support 56 to the torque converter 12, namely,
first, second and third oil passages 70, 72 and 74.

The first oil passage 70 is for supplying oil to the torque
converter 12 through the inside of the input shaft 26 of the
torque converter 12, and is formed in the input shaft 26 along
the axis direction.

The second oil passage 72 is for supplying oil to the torque
converter 12 through the space defined by the outer periphery
surface of the input shaft 26 and the inner periphery surface of
the stator shaft 32, and is given by the space defined by the
outer periphery surface of the input shaft 26 and the inner
periphery surface of the stator shaft 32.

The third oil passage 74 is for supplying oil to the torque
converter by bypassing the drive sprocket 52, and is consti-
tuted by a lead-in flow channel 76 that extends in the perpen-
dicular direction with respect to the fitting portion of the
torque converter sleeve 50 and the drive sprocket 52 in the
flange portion 60 of the center support 56, a lead-out flow
channel 78 formed in the torque converter sleeve 50 along the
radial direction, and a communication flow channel 80
formed in the torque converter housing 16 so that the lead-in
flow channel 76 communicates with the lead-out flow channel
78. The oil led out from the third oil passage 74, that is, the
lead-out flow channel 78, is supplied to the torque converter
12 via an oil chamber 82 that is formed between the stator
shaft 32 and the torque converter sleeve 50. Note that the oil
chamber 82 extends in the axis direction toward the torque
converter 12.

In this manner, since the third oil passage 74 is constituted
by the above-described lead-in flow channel 76, lead-out flow
channel 78 and communication flow channel 80, in the
present embodiment, a seal groove is formed in a face of the
center support 56 that opposes the torque converter housing
16, and the seal groove is provided with an oil seal gasket 84.
By the oil seal gasket 84 contacting the surface of the torque
converter housing 16 that opposes the center support 56,
liquid-tightness is kept between the torque converter housing
16 and the center support 56. On the other hand, a bearing 86
having an opening and groove formed thereon is interposed
between the torque converter housing 16 and the torque con-
verter sleeve 50, and the positions of the communication flow
channel 80 and the lead-out flow channel 78 are aligned with
the use of the bearing 86. In other words, the bearing 86 forms
a part of the third oil passage 74.

The third oil passage 74 is provided on the outer periphery
side of the drive sprocket 52 and inside the operation range of
the chain 66, as shown in FIG. 3.
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Operation

When the engine 10 is started, the crankshaft 22 rotatively
drives the torque converter cover 42, impeller shell 48 and
torque converter sleeve 50 via the engine drive plate 38. By
the pump impeller 24 provided on the inner periphery side of
the impeller shell 48 supplying oil to the turbine runner 28,
the drive torque from the engine 10 is transmitted to the input
shaft 26 of the gear shift mechanism. At this time, in accor-
dance with the operation of the stator 30 and the lock-up
clutch piston 36, the amount of torque transmitted from the
pump impeller 24 to the turbine runner 28 is increased, or is
kept the same.

While the above-described engine 10 operates, the drive
sprocket 52 fitted to the torque converter sleeve 50 that inte-
grally rotates with the engine 10 is rotatively driven along
with the torque converter sleeve 50. The rotation of the drive
sprocket 52 is transmitted to the driven sprocket 64 via the
chain 66, and the oil pump drive shaft 62 provided as a single
body with the driven sprocket 64 drives the oil pump 14,
thereby generating hydraulic pressure. The hydraulic pres-
sure thus generated is supplied to the valve in the valve body,
and then is supplied to the torque converter 12, clutch, brake
and the like from the valve.

Pressure oil is supplied from the center support 56 to the
torque converter 12 separately through three lines of the first,
second and third oil passages 70, 72 and 74.

The first line is shown with an arrow 90 in FIG. 1, and
supplies oil to the torque converter 12 through the first oil
passage 70 formed inside the input shaft 26 and along the axis
direction.

The second line is shown with an arrow 92 in FIG. 1, and
supplies oil to the torque converter 12 through the second oil
passage 72 given by the space defined by the outer periphery
surface of the input shaft 26 and the inner periphery surface of
the stator shaft 32.

The third line is shown with an arrow 94 in FIG. 1, and
supplies oil to the torque converter 12 through the third oil
passage 74 by bypassing the drive sprocket 52. Specifically,
oil is introduced into the lead-in flow channel 76 that extends
perpendicularly to the torque converter sleeve 50 in the flange
portion 60 of the center support 56. Then, oil is led from the
lead-in flow channel 76 into the lead-out flow channel 78 via
the communication flow channel 80 formed in the torque
converter housing 16. Thereafter, oil is led out from the lead-
out flow channel 78 to the oil chamber 82 formed between the
stator shaft 32 and the torque converter sleeve 50, and is then
supplied from the oil chamber 82 to the torque converter 12.

Actions/Effects

The present embodiment achieves the following actions
and effects.

(1) Since the present embodiment has three lines of oil
passages for supplying oil from the center support 56 to the
torque converter 12; the first oil passage 70 for supplying oil
to the torque converter 12 through the inside of the input shaft
26, the second oil passage 72 for supplying oil to the torque
converter through the space defined by the outer periphery
surface of the input shaft 26 and the inner periphery surface of
the stator shaft 32, and the third oil passage 74 for supplying
oil to the torque converter 12 by bypassing the drive sprocket
52, it is possible to utilize the flex lock-up to a maximum
extent. This is because while the heat amount generated in the
torque converter 12 increases at the time of the flex lock-up
since fuel-cut control and slip control are carried out in com-
bination, the third oil passage 74 serves as a lubrication oil
passage for suppressing heat generation in the torque con-
verter 12.
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(2) Conventionally, a thrust needle bearing is interposed
between the flange portion of the drive sprocket 52 on the
torque converter 12 side and the side wall face of the inner
peripheral portion of the torque converter housing 16, the
thrust needle bearing being loaded in the thrust direction due
to hydraulic pressure, and the drive sprocket 52 is supported
by the torque converter housing 16 in the thrust direction so as
to be freely rotatable. However, in the present embodiment,
the drive sprocket 52 is not affected by the thrust force, and
therefore as shown in FIGS. 1 and 2, inexpensive washers 100
and 102 can be used instead of the thrust needle bearing.

(3) While conventionally, a lock-up oil passage is used for
lubrication of the bearing 86 and an oil seal 104, in the present
embodiment, the third oil passage 74 is used as the lubrication
oil passage as described above. Therefore, it is not necessary
to use the first and second oil passages 70 and 72 as the
lubrication oil passage, so there is no possibility for the pres-
sure of the torque converter oil passage becoming low.

(4) As described above, since the third oil passage 74 is not
provided in the drive sprocket 52, but is configured to supply
oil to the torque converter 12 by bypassing the drive sprocket
52, a sealing 1000 can be attached to the stator shaft 32 as
shown in FIGS. 1 and 2, and accordingly a reduction in the
diameter of the sealing 1000 can be realized. As a result,
torque loss can be reduced. Also an O-ring is conventionally
provided on the inner diameter side of the drive sprocket 52,
and thus it is highly likely that the O-ring on the inner diam-
eter side of the drive sprocket 52 is damaged when assembling
the torque converter 12, and consequently discontinuities in
the O-ring have been sometimes overlooked, or many steps
have been required for adjustment. However, the O-ring on
the inner diameter side of the drive sprocket 52 can be elimi-
nated, so such problems can be solved.

(5) The present embodiment has three lines of oil passages
for supplying oil from the center support 56 to the torque
converter, namely, the first, second and third oil passages 70,
72 and 74. Among these passages, the third oil passage 74 is
provided inside the operation range of the chain 66 and on the
outer periphery side of the drive sprocket 52, and so even if
three lines oil passages for supplying oil from the center
support 56 to the torque converter 12 are provided, an
increase in the size of the drive sprocket 52 and the driven
sprocket 64 can be avoided. Also, center alignment of the
sprockets 52 and 64 is possible when assembling the sprock-
ets 52 and 64, and it is possible to confirm visually if the chain
66 is wound around the sprockets 52 and 64.

(6) The bearing 86 having an opening and groove formed
thereon is interposed between the torque converter housing
16 and the torque converter sleeve 50, and the bearing 86
forms part of the third oil passage 74. Therefore, in addition to
the lubrication for the bearing 86 itself, the lubrication for the
washers 100 and 102 as well as the oil seal 104 can be
achieved due to oil leaked from the third oil passage 74, to the
space between the bearing 86 and the torque converter 12.

(7) Conventionally, since the sprockets 52 and 64 subjectto
the tension from the chain 66 are supported by the bearings in
a cantilever fashion, the central axes thereof become mis-
aligned, or since the bearings are fixed to the torque converter
housing 16, partial abrasion occurs. In the present embodi-
ment, however, the sprockets 52 and 64 are supported by the
center support 56, and the bearing 106 (see FIGS. 1 and 2) is
fixed to the drive sprocket 52, so there is no possibility of
occurrence of central axes misalignment or uneven abrasion.

(8) Conventionally, the central axes become misaligned
since the torque converter 12 is supported by the torque con-
verter housing 16 via the drive sprocket 52. In the present
embodiment, however, since the torque converter 12 is sup-



US 9,273,769 B2

9

ported by the torque converter housing 16, the accuracy in
alignment of the central axes is improved.

(9) Since no seal ring is provided on the side of the center
support 56 of the drive sprocket 52, the total length can be
reduced.

Second Embodiment

FIG. 4 is a cross-sectional and enlarged view of a torque
converter of an automatic transmission to which an oil pas-
sage structure according to the second embodiment of the
present invention is applied, and main portions in the prox-
imity of an oil pump drive mechanism.

As seen in FIG. 4, the present embodiment is characterized
in that a thrust force application mechanism 200 for applying
thrust force F toward the drive sprocket 52 with the use of the
hydraulic pressure supplied from the third oil passage 74 is
provided, whereas the remaining configuration is similar to
that in the first embodiment.

The thrust force application mechanism 200 includes an
O-ring 202 that is inserted in the seal groove of the drive
sprocket 52, and as aresult of the oil chamber 82 that connects
to the third oil passage 74 being sealed with the O-ring 202, a
thrust force F toward the drive sprocket 52 is generated.

Operation

Oil that flows out from the torque converter 12 flows into
the oil chamber 82 formed between the inner periphery sur-
face of the torque converter sleeve 50 and outer periphery
surface of the stator shaft 32. At this time, since the oil
chamber 82 is sealed with the O-ring 202 of the thrust force
application mechanism 200, oil does not leak to the space
between the drive sprocket 52 and the torque converter sleeve
50. Therefore, the hydraulic pressure of the oil in the oil
chamber 82 acts on the fitting portion of the drive sprocket 52,
and the thrust force F pressing the drive sprocket 52 in the
axial direction toward the center support 56 is generated. This
thrust force F is received by a washer 204 between the center
support 56 and the drive sprocket 52, and accordingly posi-
tioning of the drive sprocket 52 in the axial direction is per-
formed at the same time.

Actions/Effects

The present embodiment particularly achieves the follow-
ing actions and effects.

As described above, a thrust force F is applied toward the
drive sprocket 52 due to the hydraulic pressure supplied from
the third oil passage 74, so that the O-ring groove on the drive
sprocket 52 can be provided on the outer diameter side rather
than the inner diameter side, which facilitates groove machin-
ing and thus enables cost reduction, and also enables posi-
tioning of the drive sprocket 52.

Note that the present invention is not limited to the forego-
ing embodiments.

For example, in the first and second embodiments, a con-
figuration is described as an example in which with respect to
the third oil passage 74, oil is transferred from the center port
56 to the torque converter housing 16, and then is supplied to
the torque converter 12. However, the present invention is not
limited to such a configuration. As shown in FIG. 5, a con-
figuration may be adopted in which a ring-shaped intermedi-
ary member 300 is interposed between the torque converter
sleeve 50 and the torque converter housing 16, and the com-
munication flow channel 80 is provided in the intermediary
member 300, and the third oil passage 74 may be configured
such that oil is transferred from the center port 56 to the
intermediary member 300, and then is supplied to torque
converter 12.
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Also, in the first and second embodiments, a configuration
is described as an example in which the third oil passage 74 is
provided on the outer periphery side of the drive sprocket 52
and inside the operation range of the chain 66. However, the
present invention is not limited to such a configuration. As
shown in FIG. 6, the third oil passage 74 may be provided on
the outer periphery side of the drive sprocket 52, outside the
operation range of the chain 66. In this case, a semicircular
cover 400 that covers the drive sprocket 52 is provided. In
short, it is sufficient that the third oil passage 74 is provided in
aposition on the outer periphery side of the drive sprocket 52
where it does not interfere with the operation of the chain 66.

Furthermore, in the second embodiment, a configuration is
described as an example in which thrust force F caused by the
hydraulic pressure of the third oil passage 74 is received by
the washer 204 provided between the center support 56 and
the drive sprocket 52. However, the present invention is not
limited to such a configuration. It is also possible to provide a
bearing between the center support 56 and the drive sprocket
52, so that the bearing receives the thrust force F.

It is of course possible to make various types of change in
design and modifications within the scope of claims of the
present specification.

INDUSTRIAL APPLICABILITY

The present invention enables utilizing the flex lock-up to
a maximum extent and reducing the diameter of the sprocket,
and therefore is useful for the oil passage structure of chain-
driven oil pump applied to automatic transmission devices for
automobile.

REFERENCE SIGNS LIST

12 Torque converter

16 Torque converter housing
30 Stator

32 Stator shaft

34 One-way clutch

52 Drive sprocket

56 Center support

64 Driven sprocket

66 Chain

70 First oil passage

72 Second oil passage

74 Third oil passage

200 Thrust force application mechanism

The invention claimed is:

1. An automatic transmission device for an automobile,

said device comprising:

a torque converter accommodated in a torque converter
housing;

a stator shaft supporting a stator of the torque converter;

a torque converter sleeve provided concentrically with the
stator shaft and coupled with an inner periphery side of
an impeller shell of the torque converter;

afirst bearing provided between an inner peripheral surface
of the torque converter sleeve and an outer peripheral
surface of the stator shatt;

a second bearing provided between an outer peripheral
surface of the torque converter sleeve and an inner sur-
face of the torque converter housing;

an oil pump placed in a position separated outwardly in a
radial direction from an input shaft of the torque con-
verter; and

a drive sprocket fitted to an outer periphery of the torque
converter sleeve to drive the oil pump,
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wherein the first bearing is provided on an inner diameter
side of a fitting portion of the torque converter sleeve, the
fitting portion being fitted to the drive sprocket.

2. The automatic transmission device for an automobile
according to claim 1, wherein a sealing member to seal a
space between the stator shaft and the torque converter sleeve
is attached to the stator shaft.

3. The automatic transmission device for an automobile
according to claim 1, wherein a sealing member to seal a
space between the stator shaft and the torque converter sleeve
is attached to the stator shaft.

4. The automatic transmission device for an automobile
according to claim 1, further comprising a sealing member
interposed between the inner peripheral surface of the torque
converter sleeve and an outer peripheral surface of the first
bearing, the sealing member sealing an oil chamber formed
between the inner peripheral surface of the torque converter
sleeve and the outer peripheral surface of the stator shatt.

5. The automatic transmission device for an automobile
according to claim 4, wherein the sealing member sealing the
oil chamber causes hydraulic pressure supplied from the oil
chamber to act on the fitting portion of the torque converter
sleeve to generate a thrust force that presses the drive sprocket
in an axis direction thereof, said device further comprising a
washer provided on an axial end face of the drive sprocket.

#* #* #* #* #*
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